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The complete genome sequence of Nova virus, a divergent hantavirus, originating from the kidney tissue of a Europeanmole
(Talpa europaea) from Belgium was determined. The 3 genomic segments have a total length of 11,979 nucleotides, and nucleo-
tide identities to other Nova viruses are between 80 and 89%.
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Hantaviruses are zoonotic viruses that can cause hemorrhagicfever with renal syndrome or hantavirus pulmonary syn-
drome upon human infection. In accordance with other members
of the Bunyaviridae family, hantaviruses are enveloped negative-
sense single-stranded RNA viruses with a trisegmented genome
(1). Although hantaviruses were previously presumed to be pri-
marily rodent-borne viruses, the recognized host range has ex-
panded as a result of the detection of multiple hantaviruses in
shrews, moles, and bats over the last decade (2–5). These discov-
eries led to the hypothesis of a complex evolutionary history with
multiple host switching events where ancestors of insectivores
rather than rodents appear to be the natural hosts of primordial
hantaviruses (6). While the number of identified insectivore-
borne hantaviruses is vastly expanding, little is known about their
pathogenicity, and the available sequence information remains
limited (7). In 2009, Nova virus (NVAV), a highly divergent han-
tavirus, was detected in the archival liver tissue of the European
mole (Talpa europaea) in Zala, Hungary (8). Here, we report the
first complete genome characterization of a Nova virus from a
European mole originating from Belgium.
Kidney tissue was obtained from a wild-caught European mole
in 2013 in Namur, Belgium, and transferred to RNAlater stabili-
zation solution (Life Technologies). Total RNA was extracted
from kidney homogenate with the RNeasy minikit (Qiagen), and
viral RNA was amplified using the OneStep RT-PCR kit (Qiagen).
Primers for conserved regions were designed based upon align-
ments of available Nova virus sequences or other insectivore-
borne hantaviruses when insufficient sequence data were present.
PCR amplicons were purified using ExoSAP-IT (Affymetrix) and
sequenced with the BigDye Terminator v3.1 cycle sequencing kit
(Life Technologies) on an Applied Biosystems 3130xl Genetic An-
alyzer.
The genome of this strain, designated NVAV BE/Namur/TE/
2013/1, has a full length of 11,979 nucleotides with a GC content
of 35.65%. Complete genomic characterization reveals a 1,826-nt
S segment (encoding a 428-amino-acid (aa) nucleocapsid protein,
but lacking a secondary open reading frame for the NSs protein),
a 3,590-nt M segment (encoding a 1,127-aa glycoprotein precur-
sor), and a 6,563-nt L segment (encoding a 2,157-aa polymerase
gene). Nucleotide similarity to other Nova viruses ranged from 80
to 89%, 82 to 86%, and 82 to 88% for S, M, and L segments,
respectively. Amino acid similarity to other Nova viruses ranged
between 97 and 98% (nucleocapsid), 98% (glycoprotein precur-
sor), and 96 to 97% (polymerase). Phylogenetic analyses of full-
length S, M, and L segments demonstrated a host-specific cluster-
ing with other Nova viruses. Nova virus exhibited a close
phylogenetic relationship with shrew- and bat-borne hantaviruses
rather than other mole-borne hantaviruses, providing arguments
for a complex hantavirus evolution likely involving host switching
events.
Nucleotide sequence accession numbers. The complete
genome of Nova virus strain BE/Namur/TE/2013/1 has been de-
posited in GenBank under the accession numbers KT004445,
KT004446, and KT004447.
ACKNOWLEDGMENT
No specific funding was obtained for this study.
REFERENCES
1. Maes P, Clement J, Gavrilovskaya I, Van Ranst M. 2004. Hantaviruses:
immunology, treatment, and prevention. Viral Immunol 17:481– 497.
http://dx.doi.org/10.1089/vim.2004.17.481.
2. Klempa B, Fichet-Calvet E, Lecompte E, Auste B, Aniskin V, Meisel H,
Barrière P, Koivogui L, ter Meulen J, Krüger DH. 2007. Novel hantavirus
sequences in shrew, Guinea. Emerg Infect Dis 13:520 –522. http://
dx.doi.org/10.3201/eid1303.061198.
3. Arai S, Ohdachi SD, Asakawa M, Kang HJ, Mocz G, Arikawa J, Okabe N,
Yanagihara R. 2008. Molecular phylogeny of a newfound hantavirus in the
Japanese shrew mole (Urotrichus talpoides). Proc Natl Acad Sci U S A 105:
16296 –16301. http://dx.doi.org/10.1073/pnas.0808942105.
4. Sumibcay L, Kadjo B, Gu SH, Kang HJ, Lim BK, Cook JA, Song JW,
Yanagihara R. 2012. Divergent lineage of a novel hantavirus in the banana
pipistrelle (Neoromicia nanus) in Côte d’Ivoire. Virol J 9:34. http://
dx.doi.org/10.1186/1743-422X-9-34.
5. Weiss S, Witkowski PT, Auste B, Nowak K, Weber N, Fahr J, Mombouli
JV, Wolfe ND, Drexler JF, Drosten C, Klempa B, Leendertz FH, Kruger
DH. 2012. Hantavirus in bat, Sierra Leone. Emerg Infect Dis 18:159 –161.
http://dx.doi.org/10.3201/eid1801.111026.
crossmark
Genome AnnouncementsJuly/August 2015 Volume 3 Issue 4 e00770-15 genomea.asm.org 1
6. Guo WP, Lin XD, Wang W, Tian JH, Cong ML, Zhang HL, Wang
MR, Zhou RH, Wang JB, Li MH, Xu J, Holmes EC, Zhang YZ. 2013.
Phylogeny and origins of hantaviruses harbored by bats, insectivores,
and rodents. PLoS Pathog 9:e1003159. http://dx.doi.org/10.1371/ journal.ppat
.1003159.
7. Zhang YZ. 2014. Discovery of hantaviruses in bats and insectivores and the
evolution of the genus hantavirus. Virus Res 187:15–21. http://dx.doi.org/
10.1016/j.virusres.2013.12.035.
8. Kang HJ, Bennett SN, Sumibcay L, Arai S, Hope AG, Mocz G, Song JW,
Cook JA, Yanagihara R. 2009. Evolutionary insights from a genetically diver-
gent hantavirus harbored by the European common mole (Talpa europaea).
PLoS One 4:e6149. http://dx.doi.org/10.1371/journal.pone.0006149.
Laenen et al.
Genome Announcements2 genomea.asm.org July/August 2015 Volume 3 Issue 4 e00770-15
